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DETAILED ACTION 
Drawings 

New corrected drawings in compliance with 37 CFR 1.121(d) are required in this 
application because these drawings are informal and are also objected to for at least the reasons 
set forth below. Applicant is advised to employ the services of a competent patent draftsperson 
outside the Office, as the U.S. Patent and Trademark Office no longer prepares new drawings. 
The corrected drawings are required in reply to the Office action to avoid abandonment of the 
application. The requirement for corrected drawings will not be held in abeyance. 

Figures 1 A-3B should be designated by a legend such as -Prior Art- because only that 
which is old is illustrated. Paragraph [0018] indicates that the instant invention is an 
improvement on the methodology illustrated by Figures 1 A-3B (even if this methodology is not 
necessarily well known). See MPEP § 608.02(g). The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct any portion 
of the drawing figures. If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The objection 
to the drawings will not be held in abeyance. 

The drawings are further objected to because the position of the recessed phase shifting 
(PS) opening 114 and non-PS opening 1 16 in the top view of Figure 7 A are reversed with each 
other and do not correspond to their respective positions in the cross-sectional view of Figure 7B, 
which is taken from Figure 7 A along line X-X' (as described in paragraphs [0015] and [0022]). 
Any amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. The figure or 



Application/Control Number: 1 0/707,908 Page 3 

Art Unit: 1756 

figure number of an amended drawing should not be labeled as "amended." If a drawing figure is 
to be canceled, the appropriate figure must be removed fi-om the replacement sheet, and where 
necessary, the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement sheets 
may be necessary to show the renumbering of the remaining figures. Each drawing sheet 
submitted after the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in abeyance. 

Specification 

The abstract of the disclosure is objected to because: (1) in lines 3-4, "the transparent 
quartz substrate" should be changed to --[[the]] a transparent quartz substrate- and it is further 
suggested that (2) in line 9, "substrate that is adjacent the first region" should be changed to — 
substrate that is adjacent to the first region—. Correction is required. See MPEP § 608.01(b). 

35 U.S.C. 1 12, first paragraph, requires the specification to be written in "fiiU, clear, 
concise, and exact terms." The specification is replete with terms, which are not clear, concise 
and exact. The specification should be revised carefiiUy in order to comply with 35 U.S.C. 1 12, 
first paragraph. Examples of some unclear, inexact or verbose terms used in the specification 
are: (1) in paragraphs [0006] and [0023], the terms "TAT" and "RPT" have not been defined nor 
fiiUy enabled; (2) in [0007] line 8, "not of limitation" should be changed to -not bv wav of 
limitation—; and (3) in [0019] lines 8 and 11, "additional masking an etching" (in line 8) should 
be corrected to —additional masking and etching- and "through portion 100 the shifted 180 
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degrees" (in line 1 1) should also be corrected (e.g., to -through portion 100 [[the]] is shifted 180 
degrees—, etc.). Note that due to the number of errors, those listed here are merely examples of 
the corrections needed and do not represent an exhaustive list thereof 

Appropriate correction is required. An amendment filed making all appropriate 
corrections must be accompanied by a statement that the amendment contains no new matter and 
also by a brief description specifically pointing out which portion of the original specification 
provides support for each of these corrections. 

Claim Objections 

Claims 13-14 are objected to because of the following informalities: in both claim 13 
and claim 14, "regions comprises" should be corrected to —regions comprise[[s]]~. Claim 14 
depends on claim 13. Appropriate correction is required. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-7 and 15-20 are rejected under 35 U.S.C. 102(b) as being anticipated by Dao et 
al. (5,302,477). 

Dao et al. teach an inverted phase-shifted reticle or mask (PSM) having adjacent inverted 
phase features with PS rims or phase edges between 0° and 180° phase features; and methods of 
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fabricating the PSM (title, abstract). The methods of fabricating the PSM include performing 
patteming or etching of an opaque chrome (Cr) mask layer 21 (instant claims 4 and 18) formed 
on a transparent quartz substrate 20 (as shown in Figure 7, instant claim 5) to expose a first 
region of the transparent substrate 20, which is etched to form a region 53 first opening (Figure 
8). This is followed by performing additional patteming or etching of the opaque Cr layer to 
expose a second region of the transparent substrate (rim 27) adjacent to the first region (instant 
claims 1 and 15) to enlarge the first opening formed in the first region 26 (instant claims 2 and 
16) over a continuous area of the transparent quartz substrate (as shown in Figures 9 and 10, col. 
8 line 46 to col. 9 line 13, instant claims 3 and 17). In the PSM shown by Figure 4A, a first 
(etched) rectangular region 24 is adjacent to a second (unetched) rectangular region 27, in which 
both the first rectangular region 24 and the second rectangular region 27 are similarly shaped and 
sized (col. 5 line 67 to col. 8 line 3, instant claims 6-7 and 19-20). 

Claims 1-7 and 15-20 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Schroeder et al. (2003/0027057). 

Schroeder et al. teach a phase shift mask 400 (PSM) and method of manufacturing the 
PSM (abstract). Figure 6A shows a PSM 400 having a transparent quartz substrate 402 (instant 
claim 5) with a first etched region 458 for a 180° phase feature and adjacent second unetched 
region 460 for a 0° phase feature next to an overlying patterned opaque chrome (Cr) layer 404 
(paragraphs [0041-0047], instant claim 4). hi the method of manufacturing the PSM, the opaque 
layer is preferably formed on the transparent substrate and pattemed before etching of the 
underlying transparent substrate. Alternatively, the opaque layer can be pattemed after etching 
the transparent substrate [0043]. The method for making the PSM in Figure 6 A would be 
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expected to involve first patterning of an opening in the opaque layer, etching of the underlying 
transparent substrate at a first region 458 through the opening in the opaque Cr mask layer 
(instant claim 1 8), and additional patterning of the opaque layer to enlarge the opening (instant 
claims 2 and 16) that forms a second adjacent region 460, both formed over a continuous area of 
the transparent quartz substrate (instant claims 1,3, 15, and 17). Figure 6B illustrates a top view 
of the PSM in Figure 6A that shows parallel lines for phase edges 420 and 452, as well as the 
adjacent edge of the patterned opaque Cr layer 404. These lines can extend only partially across 
the length of the mask 400 [0048], which is consistent with a rectangular first region 458 and an 
adjacent rectangular second region 460 having a similar shape and size to the first region (instant 
claims 6-7 and 19-20). 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 6-7 and 19-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
either Dao et al. (5,302,477) or Schroeder et al. (2003/0027057) in view of either Levenson 
(6,251,549) or Rolfson (6,395,432). 

While teaching other aspects of the instant claims, neither Dao et al. nor Schroeder et al. 
specifically teach a method of forming a PSM having adjacent first and second similarly shaped 
and sized rectangular 0° and 1 80° phase features or regions in the particular configuration shown 
by instant Figure 5 A or instant Figure 6A (as specific examples of instant claims 6-7 and 19-20). 
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However, the particular configuration shown by instant Figure 5 A or instant Figure 6A 
for a PSM having book-matched adjacent first and second similarly shaped and sized rectangular 
0° and 1 80° phase features or regions is well known in the art of making PSMs, as exemplified 
by either Levenson (Figures 9-1 1, coL 6 lines 53-61) or Rolfson (Figure 12, col. 6 lines 28-36). 
So, it would have been obvious to one of ordinary skill in the art at the time of the invention in 
the methods of forming PSMs having adjacent first and second PS regions taught by either Dao 
et al. or Schroeder et al. to form these adjacent first and second PS regions in a book-matched 
configuration of similarly shaped and sized rectangular 0° and 180*^ phase features or regions (as 
taught by either Levenson or Rolfson), just as exemplified by instant Figures 5 A or 6A, in order 
to achieve a corresponding desired imaged pattem through such a PSM (instant claims 6-7 and 
19-20). 

Claims 8-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over either Dao et 
al. (5,302,477) or Schroeder et al. (2003/0027057) in view of Tzu et al. (5,888,678). 

Neither Dao et al. nor Schroeder et al. specifically teach forming additional third regions 
that are devoid of PS features. 

Tzu et al. teach a PSM having separate PS mask patterns and non-PS binary mask 
pattems on the same mask substrate, as well as a method of forming this PSM (title, abstract). 
Formation of the PS mask pattems and binary mask pattems on the same transparent mask 
substrate increases throughput and decreases cost in the fabrication of integrated circuit wafers 
(abstract). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention in the methods of forming PSMs having adjacent first and second PS regions taught by 
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either Dao et al. or Schroeder et al. to form additional third binary mask pattern regions that are 
devoid of PS features on the same transparent mask substrate, in order to increase throughput and 
decrease cost in the fabrication of integrated circuit wafers, as taught by Tzu et al. (instant claims 
8-14). 

Claims 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over either Dao 
et al. (5,302,477) or Schroeder et al. (2003/0027057) in view of Tzu et al, (5,888,678), and 
further in view of either Levenson (6,251,549) or Rolfson (6,395,432). 

While teaching other aspects of the instant claims, none of Dao et al., Schroeder et al., 
nor Tzu et al. specifically teach a method of forming a PSM having adjacent first and second 
similarly shaped and sized rectangular 0° and 180° phase features or regions in the particular 
configuration shown by instant Figure 5A or instant Figure 6A (as specific examples of instant 
claims 13-14). 

However, the particular configuration shown by instant Figure 5 A or instant Figure 6A 
for a PSM having book-matched adjacent first and second similarly shaped and sized rectangular 
0° and 180° phase features or regions is well known in the art of making PSMs, as exemplified 
by either Levenson or Rolfson, as discussed above. So, it would have been obvious to one of 
ordinary skill in the art at the time of the invention in the methods of forming PSMs having 
adjacent first and second PS regions and separate additional third binary mask pattern regions 
that are devoid of PS features on the same transparent mask substrate, as taught by either Dao et 
al. or Schroeder et al. in combination with Tzu et al., to form the adjacent first and second PS 
regions in a book-matched configuration of similarly shaped and sized rectangular 0° and 1 80° 
phase features or regions (as taught by either Levenson or Rolfson), just as exemplified by 
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instant Figures 5 A or 6A, in order to achieve a corresponding desired imaged pattern through 
such a PSM (instant claims 13-14). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John Ruggles whose telephone number is 571-272-1390. The 
examiner can normally be reached on Monday-Thursday and altemate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff Ccui be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 




John Ruggles 
Examiner 
Art Unit 1756 




